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Volumes 44-47  
A B 
Adult 
concept and extension concept, equivalent 
for deterministic 0L systems with two 
tables, 47, 107 
Affine transformations 
and linear equivalences of Boolean func- 
tions, 45, 156 
Algebras 
tree, of Greibach, 46, 108 
Algorithm 
for determining affine and general inear 
equivalences of Boolean functions, 45, 
156 
robustized vector recursive stabilizer, for 
image restoration, 44, 320 
simple level, expected performance in two- 
dimensional packing, 45, 1 
Announcement 
recursion theoretic aspects of computer 
science, workshop, 47, 154 
Asymmetric odes 
error-correcting, binary:Constantin-Rao 
construction for, 44, 187 
Automata 
cellular, one-way bounded, 44, 261 
deterministic pushdown 
real-time strictness test for, 47, 1 
simplicity test for, 47, 10 
store, real-time: equivalence problem for, 
45, 90 
indexed pushdown, and deterministic in- 
dexed languages, 45, 48 
nondeterministic and stochastic, state tran- 
sition policies for, 46, 135 
semigroup, group quotient and homo- 
geneous, 47, 59 
Bin 
packing, stochastic model, 44, 105 
Binary codes 
asymmetric error-correcting, Constantin- 
Rao construction for, 44, 187 
bounds, outside Plotkin range, 47, 85 
Binary scope-2 cellular systems 
one-dimensional, synthesis from initial 
final configuration pairs, 46, 241 
Block quantizer 
locally optimal, design, 45, 178 
Boolean functions 
affine and general inear equivalences of, 
45, 156 
Bound 
for binary codes outside Plotkin range, 47, 
85 
Griessner, codes meeting: uniqueness 
respecting nonexistence of, 44, 16 
upper, for difference between two entropies, 
45, 34 
Bounded eterministic languages 
context-free, characterization theorem for, 
47, 220 
Broadcast channels 
partial feedback for, 46, 1 
Burst distribution 
of coset of linear code, 44, 73 
C 
Capacity 
for channel without feedback and contam- 
inated Gaussian oise, average mutual 
information and, 46, 46 
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Capacity regions 
two-way and broadcast channels, increased 
by partial feedback, 46, 1 
C atenation 
ordered, and regular free disjunctive lan- 
guages, 46, 257 
Cellular automata 
one-way bounded, 44, 261 
Cellular systems 
one-dimensional binary scope-2, synthesis 
from initial final configuration pairs, 
46, 241 
Channel 
capacity, mutual information and, 46, 46 
Gaussian, Leech lattice as code for, 46, 
270 
interference, two-user: with correlated in- 
formation sources, 44, 77 
networks of, Slepian-Wolf-Cover theorem 
for, 47, 67 
two-way and broadcast, partial feedback 
for, 46, 1 
Characterization theorem 
for bounded deterministic context-free 
languages, 47, 220 
Closure 
properties of deterministic ndexed langua- 
ges, 46, 200 
Codes 
binary 
asymmetric error correcting, Constan- 
tin-Rao construction for, 44, 187 
bounds, outside Plotkin range, 47, 85 
cyclic AN, over arbitrary base: computa- 
tion of minimum distance for, 46, 219 
cyclic, irreducible: correlation properties of 
sets of sequences derived from, 45, 18 
error, constructed in residue number sys- 
tems with non-pairwise-prime oduli, 
46, 16 
Leech lattice, for Gaussian channel, 46, 
270 
linear 
coset, burst distribution, 44, 73 
error-correcting, complete decoding, 47, 
195 
meeting Griessner bound, uniqueness re- 
specting nonexistence of, 44, 16 
Coding 
relationship of mismatch robustness of 
linear prediction to, 47, 237 
source, universal noiseless multiterminal: 
theorems, 46, 93 
Coding tree 
Huffman, sources which maximize choice 
of, 45,263 
Complement 
of finite index matrix language is context 
sensitive, 47, 166 
Complementarity 
and rational transduction, in behavior of 
languages, 45, 285 
Complexity classes 
space bounded, and iterated deterministic 
substitution, 44, 282 
Computation 
histories, very special languages and repre- 
sentations of recursively enumerable 
languages via, 47, 201 
quantitative and qualitative information, 
in, 45, 236 
Configuration 
pairs, synthesis of one-dimensional binary 
scope-2 cellular systems from, 46, 
241 
Congruences 
defined by languages and filters, 44, 36 
Constantin-Rao 
construction for binary asymmetric error- 
correcting codes, 44, 187 
Construction 
Constantin-Rao, for binary asymmetric 
error-correcting codes, 44, 187 
Contaminated Gaussian oise 
and mutual information and channel capa- 
city, 46, 46 
Context 
-free languages 
prefix-free: derivatives and quotients of, 
45, 229 
test sets for bomomorphism equivalence 
on, 45,273 
-free tree languages, Greibach's tree 
languages contained in, 46, 108 
-sensitive 
complement, of finite index matrix lan- 
guage, 47, 166 
grammars, derivation structures for, 45, 68 
Continuous grammars 
generalization of context-free grammars 
and EOL systems, 46, 71 
language generating power of, 46, 71 
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Control 
law. optimal: algorithm for realizing, 44, 
223 
Convergence 
likelihood ratios. 45, 170 
Convolution integrals 
error estimates for sampling sums based 
on. 45.37 
Coordination 
in EOL systems, 46, 156 
mechanism of language definition, 46, 156 
Correlation 
analysis, generalized global sensitivity and, 
47, 37 
Criterion 
magnitude-error, memoryless ources un- 
der: rate distortion functions of, 44, 
116 
Cyclic AN-codes 
over arbitrary base, computation of mini- 
mum distance for, 46, 219 
Cyclic codes 
irreducible, correlation properties of sets of 
sequences derived from, 45, 18 
D 
Data 
frequency, multiple mutual information and 
multiple interactions in, 46, 26 
positive, inductive inference of formal 
languages from, 45, 117 
Decoding 
complete, linear error-correcting codes, 47, 
195 
Decomposable systems 
time-varying, duality between reachability 
and observability for, 45,245 
Decomposition 
likelihood ratios, 45, 170 
Derivations 
context sensitive, 45, 68 
Derivation trees 
generating functions for, 45, 199 
Derivatives 
and quotients of prefix-free context-free 
languages, 45, 229 
Design 
locally optimal block quantizer, 45, 178 
Desynchronization 
in EOL systems, 46, 156 
Deterministic context-free languages 
bounded, characterization theorem for, 47, 
220 
Deterministic ndexed languages 
closure properties, 46, 200 
indexed pushdown automata nd, 45, 48 
Deterministic languages 
real-time, equivalence problem for, 45, 90 
Deterministic 0L languages 
in slender 0~L languages, 45, 251 
Deterministic pushdown automata 
real-time strictness test for, 47, 1 
simplicity test for, 47, 10 
Deterministic substitution 
iterated, space-bounded complexity classes 
and, 44, 282 
Deterministic 0S systems 
sequential analog of DOL system, basic 
properties, 47, 137 
Deterministic TOL systems 
equivalence of adult languages and exten- 
sions for, 47, 107 
Discrete time 
systems, nonlinear: functional equivalence 
in, 44, 222 
Discrete time-optimal problem 
algorithm for realizing optimal control 
law, 44, 223 
linear multiple-input systems, 44, 223 
Disjunctive languages 
regular free, ordered catenation and, 46, 
257 
Distance 
minimum, for cyclic AN-codes over arbi- 
trary base: computation, 46, 219 
Distortion 
rate, functions: of memoryless ources 
under magnetic-error criterion, 44, 
116 
Distribution 
burst, of coset of linear code, 44, 73 
probability, general: entropy of, new defini- 
tion based on nonstandard analysis, 
47, 94 
Duality 
of time-varying decomposable systems, 45, 
245 
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Entropy 
difference between two, upper bound for, 
45, 34 
of general probability distributions, new 
definition based on nonstandard ana- 
lysis, 47, 94 
Shannon, characterization: without assum- 
ing symmetry, 47, 213 
Equivalence 
of adult languages and extensions for 
DTOL systems, 47, 107 
decidability, for family of linear grammars, 
47, 122 
functional, in class of autonomous one- 
dimensional nonlinear discrete-time 
systems, 44, 222 
linear, of Boolean functions, 45, 156 
problem, for real-time strict deterministic 
languages, 45, 90 
Error 
codes, constructed in residue number sys- 
tems with non-pairwise-prime oduli, 
46, 16 
correcting codes 
binary asymmetric, Constantin-Rao 
construction for, 44, 187 
linear, complete decoding, 47, 195 
-detecting and correcting capabilities, codes 
in residue number systems, 46, 16 
estimates, for sampling sums based on con- 
volution integrals, 45, 37 
Extended 0L forms 
pseudoterminals, avoidance by marvelous 
interpretation, 47, 175 
Extended 0L languages 
stochastic characterizations, 45 26 
Extended 0L systems 
synchronized, desynchronized and co- 
ordinated, 46, 156 
Extension 
concept and adult concept, equivalent for 
deterministic 0L systems with two 
tables, 47, 107 
F 
Feedback 
independent channel without, mutual infor- 
mation and, 46, 46 
partial, effect on capacity regions of two- 
way and broadcast channels, 46, 1 
Filters 
congruences defined by languages and, 44, 
36 
Finite index matrix language 
complement is context sensitive, 47, 166 
Formal languages 
inductive inference of, from positive data, 
45, 117 
Frequency data 
multiple mutual information and multiple 
interactions in, 46, 26 
Functions 
Boolean, affine and general inear equiva- 
lences of, 45, 156 
generating, for derivation trees, 45, 199 
growth, of stochastic Lindenmayer sys- 
tems, 45,217 
rate distortion, of memoryless sources 
under magnitude-error criterions, 44, 
116 
threshold, increasing: iterative behavior, 
45,300 
Fuzziness 




Leech lattice as code for, 46, 270 
Gaussian oise 
contamination, and mutual information 
and channel capacity, 46, 46 
Generating functions 
for derivation trees, 45, 199 
Global sensitivity 
generalized, and correlation analysis, 47, 
37 
Grammars 
context sensitive, derivation structures for, 
45, 68 
continuous, language generating power of, 
46, 71 
family of linear, decidability of equivalence 
for, 47, 122 
new type, DOS system, 47, 137 
pure: generative, 44, 47 
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substitution, selective: framework for 
rewriting systems, 46, 71 
two-dimensional, not length consistent: 
power of, 44, 197 
Graphs 
infinite, families: formal exgressions, 44, 
164 
Greibach's tree languages 
contained in context-free tree languages, 
46, 108 
Griessner bound 
codes meeting, uniqueness respecting non- 
existence of, 44, 16 
Group quotient automaton 
and semigroup quotient and homogeneous 
automata, 47, 59 
Growth 




computation, very special languages and 
representations of recursively enu- 
merable languages via, 47, 201 
Homogeneous automaton 
and semigroup and group quotient auto- 
mata, 47, 59 
Homomorphisms 
equivalence on context free languages, 
test sets for, 45, 273 
generalized Parikh mappings and, 47, 155 
Huffman coding tree 
sources which maximize choice of, 45, 263 
Hypercodes 
in deterministic and slender 0L languages, 
45, 251 
Image 
restoration, robustized vector recursive 
stabilizer algorithm for, 44, 320 
indexed pushdown automata nd, 45, 48 
Indexed languages 
deterministic 
closure properties, 46, 200 
Inductive inference 
of formal languages from positive data, 45, 
117 
Inference 
inductive, of formal languages from posi- 
tive data, 45, 117 
Infinite graphs 
families, formal expressions, 44, 164 
Information 
mutual 
average, and channel capacity, 46, 46 
multiple: and multiple interactions in 
frequency data, 46, 26 
quantitative and qualitative, in computa- 
tions, 45, 236 
R-norm, measure: properties and axiomatic 
characterization, 45, 136 
sources, correlated: two-user interference 
channels with, 44, 77 
Integrals 
convolution, error estimates for sampling 
sums based on, 45, 37 
Interference channels 
two-user, with correlated information 
sources, 44, 77 
Interrelationship 
diagram, between families of languages, 
46, 156 
Iterative behavior 
of increasing threshold functions, 45, 300 
Language generating power 
of continuous grammars, 46, 71 
Languages 
adult, and extensions: equivalence for 
DTOL systems, 47, 107 
bounded deterministic ontext-free, cha- 
racterization theorem for, 47, 220 
congruences defined by, 44, 36 
context free, test sets for homomorphism 
equivalence on, 45, 273 
deterministic 
indexed, 45, 48 
indexed, closure properties, 46, 200 
real-time, equivalence problem for, 45, 
90 
0S, basic properties, 47, 137 
and slender 0L, hypercodes in, 45, 251 
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extended 0L, stochastic haracterizations, 
45, 26 
families, and MSW spaces, 46, 187 
formal, inductive inference of: from positive 
data, 45, 117 
hierarchies, ambiguity, and decidability, 
44, 47 
0L, hypercodes in, 45,251 
matrix, finite index; complement is context 
sensitive, 47, 166 
prefix-free context-free, derivatives and 
quotients of, 45, 229 
rational transduction, substitution and 
complementarity, 45,285 
real-time strict, deterministic pushdown 
automata nd, 47, 1 
recursively enumerable, class: representa- 
tion theorems for, 47, 201 
regular free disjunctive, ordered catenation 
and, 46, 257 
simple, deterministic pushdown automata 
and, 47, 10 
strictly locally testable, characterization: 
application to subsemigroups of free 
semigroup, 44, 300 
tree, Greibach's: contained in context-free 
tree languages, 46, 108 
very special, and representations of recur- 
sively enumerable anguages via com- 
putation histories, 47, 201 
Lattice 
Leech, as code for Gaussian channel, 46, 
270 
measure of fuzziness and negation, 44, 236 
theory, sensitivities and correlations of 
parameters in engineering system, 47, 
37 
Leech 
lattice, as code for Gaussian channel, 46, 
270 
Likelihood ratios 
decomposition and convergence of, 45, 
170 
Lindenmayer systems 
stochastic, growth functions, 45,217 
Linear codes 
coset, burst distribution, 44, 73 
error-correcting, complete decoding, 47, 
195 
Linear equivalences 
general, of Boolean functions, 45, 156 
Linear grammars 
family, equivalence for: decidability, 47, 
122 
Linear prediction 
mismatch robustness of, relationship to 
coding, 47, 237 
0L languages 
hypercodes in, 45,251 
Logic 
units, threshold: relationship between cas- 
caded network and two-layer network 
of, 47, 113 
M 
Mappings 
Parikh, generalized: and homomorphisms, 
47, 155 
Marvelous interpretation 
avoidance of pseudoterminals of EOL 
forms, 47, 175 
Matrix language 
finite index, complement is context sensi- 
tive, 47, 166 
Measure 
R-norm information, properties and axio- 
matic characterization, 45, 136 
Memoryless ources 
under magnetic-error c iterion, rate distor- 
tion functions of, 44, 116 
Moduli 
non-pairwise-prime, rror codes construc- 
ted in residue number systems with, 
46, 16 
MSW spaces 
and language families, 46, 187 
Multiple mutual information 
and multiple interactions in frequency 
data, 46, 26 
Multiterminal sources 
universal noiseless coding theorems, 46, 93 
Mutual information 
average, and channel capacity, 46, 46 
multiple, and multiple interactions in fre- 
quency data, 46, 26 
N 
Negation 
fuzziness and, measurement: in lattices, 
44, 236 
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Networks 
cascaded and two-layer, relationship: 
threshold logic units, 47, 113 
of channels, Slepian-Wolf-Cover theorem 
for, 47, 67 
Noise 
Gaussian, contaminated: and mutual infor- 
mation and channel capacity, 46, 46 
Noiseless 
multiterminal source coding theorems, 46, 
93 
Nondeterministic automata 
state transition policies for, 46, 135 
Nonexistence 
codes meeting Griessner bound, uniqueness 
respecting, 44, 16 
Nonlinear discrete-time systems 
one-dimensional, autonomous: functional 
equivalence, 44, 222 
Non-pairwise-prime oduli 
residue number systems with, error codes 
constructed in, 46, 16 
Nonstandard analysis 
base for new definition of entropy of gene- 
ral probability distributions, 47, 94 
Number systems 
residue, with non-pairwise-prime moduli: 
error codes constructed in, 46, 16 
0 
One-dimensional binary scope-2cellular sys- 
tems 
synthesis, from initial final configuration 
pairs, 46, 241 
Ordered catenation 
and regular free disjunctive languages, 
46, 257 
Overgeneralization 
avoidance, in inference from positive 
data, 45, 117 
Parallel rewriting 
systems, 44, 134 
Parameter 
system, linear distributed: fixed-log smooth- 
ing estimator for, 44, 1 
Parikh mappings 
generalized, homomorphisms and, 47, 155 
Plotkin range 
bounds for binary codes outside of, 47, 
85 
Policies 
state transition, for nondeterministic and 
stochastic automata, 46, 135 
Positive data 
inductive inference of formal languages 
from, 45, 117 
Prediction 
linear, mismatch robustness of: relation- 
ship to coding, 47, 237 
Prefix-free context-free languages 
derivatives and quotients of, 45, 229 
Probability distributions 
general, entropy of: new definition based 
on nonstandard analysis, 47, 94 
Pseudoterminals 
of EOL forms, avoidance by marvelous 
interpretation, 47, 175 
Pure grammars 
generative, 44, 47 
Pushdown automata 
deterministic 
real-time strictness test for, 47, 1 
simplicity test for, 47, 10 
Pushdown store automata 
deterministic, real-time: equivalence problem 
for, 45, 90 
O 
Quantizer 
block, locally optimal: design, 45, 178 
Quotients 
and derivatives of prefix-free context-free 
languages, 45, 229 
Packing 
bin, stochastic model, 44, 105 
two-dimensional, expected performance of 
simple level algorithms, 45, 1 
Rate 
distortion functions, of memoryless ources 
under magnitude-error c iterion, 44, 
116 
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Rational transduction 
substitution and complementarity, behavior 
of languages, 45, 285 
Ratios 
likelihood, decomposition a d convergence 
of, 45, 170 
Real-time 
deterministic pushdown store automata, 
equivalence problem for, 45, 90 
strictness test for deterministic pushdown 
automata, 47, 1 
Recursively enumerable anguages 
class, representation theorems for, 47, 
201 
Representations 
of recursively enumerable languages and 
very special languages via computa- 
tion histories, 47, 201 
Residue number systems 
with non-pairwise-prime moduli, error 
codes constructed in, 46, 16 
Resolution 
robust, enhancement, 44, 320 
Restoration 
image, robustized vector recursive stabili- 
zer algorithm for, 44, 320 
Rewriting 
parallel, systems, 44, 134 
R-norm information 
measure, properties and axiomatic harac- 
terization, 45, 136 
Robustized vector recursive stabilizer algo- 
rithm 
for image restoration, 44, 320 
Robustness 
mismatch, of linear prediction: relation- 
ship to coding, 47, 237 
Robust resolution 
enhancement, 44, 320 
S 
Sampling sums 
based on convolution integrals, error esti- 
mates for, 45, 37 
Semigroup 
free, subsemigroups of: application of 
strictly locally testable languages, 
44, 300 
Semigroup quotient automaton 
and group quotient and homogeneous 
automata, 47, 59 
Semi-independence 
in multiple interactions in frequency data, 
46, 26 
Sensitivity 
global, generalized: and correlation ana- 
lysis, 47, 37 
Sequences 
sets,derived from irreducible cyclic codes: 
correlation properties, 45, 18 
Sets 
of binary sequences, derived from irre- 
ducible cyclic codes: correlation 
properties, 45, 18 
characteristic sequences, quantitative and 
qualitative information in, 45, 236 
test, for context free languages, 45, 273 
Shannon entropy 
characterization without assuming sym- 
metry, 47, 213 
Shannon's information 
measure, included in R-norm information 
measure as special case, 45, 136 
Simplicity 
test for deterministic pushdown automata, 
47, 10 
Slender 0L languages 
hypercodes in, 45, 251 
Stepian-Wolf-Cover 
theorem, for networks of channels, 47, 
67 
SOL system, see Stochastic 0L systems 
Smoother 
distributed fixed tog, 44, 1 
Smoothing estimator 
fixed log, for linear distributed parameter 
system, 44, 1 
Source coding 
universal noiseless multiterminal, theorems, 
46, 93 
Sources 
independent and identically distributed, 
under magnitude-error c iterion: rate 
distortion functions of; 44, 116 
information, correlated: two-user inter- 
ference channels with, 44, 77 
to maximize choice of Huffman coding 
tree, 45, 263 
memoryless, under magnitude-error cri- 
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terion: rate distortion functions of, 
44, 116 
multiterminal, universal noiseless coding 
theorems, 46, 93 
Spaces 
MSW, and language families, 46, 187 
State 
transition policies, for nondeterministic 
and stochastic automata, 46, 135 
Stochastic automata 
state transition policies for, 46, 135 
Stochastic haracterizations 
extended 0L languages, 45, 26 
Stochastic Lindenmayer systems 
growth functions, 45, 217 
Stochastic 0L systems 
growth functions, 45, 217 
relation to EOL systems, 45, 26 
Substitution 
iterated eterministic, space-bounded com- 
plexity classes and, 44, 282 
and rational transduction, in behavior of 
languages, 45,285 
Substitution grammars 
selective, framework for rewriting systems, 
46, 71 
Synchronization 
in EOL systems, 46, 156 
Synthesis 
one-dimensional binary scope-2 cellular 
systems, from initial final configura- 
tion pairs, 46, 241 
Systems 
deterministic 0S, basic properties, 47, 
137 
parallel rewriting, 44, 134 
Test sets 
for context free languages, 45, 273 
Theorem 
Slepian-Wolf-Cover, for networks of 
channels, 47, 67 
universal noiseless multiterminal source 
coding, 46, 93 
Threshold functions 
increasing, iterative behavior, 45, 300 
Threshold logic units 
relationship between cascaded network and 
two-layer network of, 47, 113 
Time-varying systems 
decomposable, duality between reachabili- 
ty and observability for, 45, 245 
Transduction 
rational, substitution and complementarity, 
45,285 
Transition 
state, policies: .for nondeterministic and 
stochastic automata, 46, 135 
Tree 
derivation, generating functions for, 45, 
199 
Huffman coding, sources which maximize 
choice of, 45, 263 
Tree algebras 
of Greibach, 46, 108 
Tree languages 
Greibach's, contained in context-free tree 
languages, 46, 108 
Two-dimensional grammars 
not length consistent, power of, 44, 197 
Two-dimensional packing 
expected performance of simple level algo- 
rithms, 45, 1 
Two-way channels 
partial feedback for, 46, 1 
Universal coding 
noiseless multiterminal source, theorems, 
46, 93 
Upper bound 
for difference between two entropies, 45, 
34 
Very special anguages 
and representations of recursively enu- 
merable languages via computation 
histories, 47, 201 
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